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The general purpose of the occupational analysis is 
to provide workable, basic information dealing ?#ith the many and 
varied duties performed in the residential electricity occupation. It 
does not cover the complete work of a master electrician, only the 
basic skills needed to do residential wiring* The document opens with 
a brief introduction followed by a job description. The bulk of the 
document is presented in table form* Seven duties are broken down 
into a number of tasks, and for each task a two* page table is 
presented, showing on the first page: tools, equipment, materials, 
objects acted upon; performance knowledge (related also to decisions^ 
cues and errors); safety-- hazard; and on the second page: science; 
math—number systems; and communications (performance modes, 
examples, and skills and concepts) . The duties include: laying out 
residential wiring; installing proper entrance service, primary and 
secondary cable runs, electric heat, miscellaneous wiring, and all 
finishing electrical devices; and maintaining existing wiring. 
Appended are lists of mathematics terms and concepts and tools in a 
standard tool pouch* (BP) 
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FOREWORD 



The occupational analysis project was conducted by The Instructional Materials 
Laboratory, Trade and Industrial Education, The Ohio State University in con- 
junction with the State Department of Education, Division of Vocational Educa- 
tion pursuant to a grant from the U.S. Office of Education. 

The Occupational Analysis project was proposed and conducted to train voca- 
tional educators in the. techniques of making a comprehensive occupational 
analysis. Instructors were selected fron Agriculture, Business, Distributive, 
Home Economics and Trade and Industrial Education to gain experience in 
developing analysis documents for sixty-one different occupations. Represen- 
tatives from Business, Industry, Medicine, and Education were involved with 
the vocational instructors in conducting the analysis process. 

Tlie project was conducted in three phases. Phase one involved the planning 
and development of the project strategies. The analysis process was based 
on sound principles of learning and behavior. Phase two was the identifica- 
tion, selection and orientation of all participants. The training and work- 
shop session*; const ituteH the third phase. Two-week workshops were held 
during which teams of vocational instructors conducted an analysis of the 
occupations in which they had employment experience. The instructors were 
assisted by both occupational consultant? and subject matter specialists. 

The project resulted in producing one hundred two trained vocational instruc- 
tors capable of conducting and assisting in a comprehensive analysis of 
various occupations. Occupational analysis data were generated for sixty-one 
occupations. The analysis Included a f^tatement of the various tasks performed 
in each occupation. For each task the following items were identified: 
tools and equipment; procedural knowledge; safr»cy knowledge; concepts and 
skills of mathematics, science* and rommunication needed for successful per- 
formance in the occupation. The analysis data provided a basis for generating 
instructional materials, course outl5nes, student performance objectives, 
criterion measures as well as identifying specific supporting skills and 
knowledge in the academic subject areas. 





PREFACE 

The purpose of the following analysis is to identify the skills and knowledge 
needed to perform the duties and tasks required of a Residential Electrician. 
It does not cover the complete work of a Master Electrician, only the basic 
skills needed to do residential wiring. 
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JOB DESCRIPTION 



A Residential Electrician performs repairs and maintains existing wiring in 
a residential structure* The electrician is responsible for the layout of 
new residential wiring, the calculation and installation of branch circuits 
and basic circuits. The electrician also installs proper size entrance ser* 
vice, installs electric heat, installs all electrical devices used in a 
residence, in a work-like manner to conform to city, county, state and 
National Electric Code. (NEC) 



Duty A Laying out at Residential Wiring 



1 Locate and set all switch and receptacle boxes 

2 Locate and set all ceiling boxes 

3 Locate and set all appliance outlets 
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Duty B Installing Proper Entrance Service 

1 Calciilatiug total load 

2 Locate and set meter enclosure 

3 Locate and set main distribution p^nel 

4 Run entrance cable 

5 Install grounding system 
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Duty C Installing Primary and Secondary Cable Runs 



1 Prepare cable for inserting box 

2 Run secondary cable between outlet boxes 

3 Secure cable in outlet boxes 

4 Securing ground to all devices 

5 Splice all cableri 

6 Run primary cable for feed from main panel 
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Duty D Installing Electric Heat 

1 Install line and low voltage thermostat 

2 Install baseboard heaters 

3 Install celling heat 

4 Install central electric heat (wiring only) 
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Duty E Installing Miscellaneous Wiring 

1 Install intercom 

2 Install low voltage lighting control 

3 Install outlet for garage door 
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Duty F Installing all Finishing Electrical Devices 

1 Install split circuit duplex receptacles 

2 Install proper switches and receptacles 

3 Install lighting fixtures 

4 Take toeggar reading on system 

5 Hook up all appliances 
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Duty G Maintaining Existing Wiring 

1 Instal -.ceptacles and switch in old wall 

2 Locate ground (short) in system 

3 Locate open in system 

4 Replace existing receptacles and switches 

5 Increase entrance service size 
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APPENDIX 
IIATHEMATICS 



Fundamental Operations (calculation) 
Addition algorithm 
Subtraction algorithm 
Multiplication algorithm 
Division algorithm 

Order of operations, i.e., use of parentheses in simplifying arithmetic expressions 

Basic Arithmetic Skills and Concepts 
Reduction of fractions 

Changing mixed numbers to improper fractions 

Changing percents to fractions and fractions to percents 

Findinp a percent of a number and what percent one number is of another 

Changing fractions to decimals and decimals to fractions 

Ratio and proportion 

Estimation 

Rounding off decimals and whole numbers 
Approximation using scientific notation 
Guess and check method 
Rules of thumb 
Property of comparison 

Equality /equivalence 

Inequality/greater than/less than 

Basic Measurement Skills and Concepts 

« 'Measure sense "/role of **unit" 

Use of appropriate measuring instruments 

Given an Instrument of Measure, determine precision and/or accuracy with respect 

to relative error, significant digits and tolerance 
Metric and English measure and conversion 
Rate 

!leasurement : geometric 

Linear, area, volume, angle 
Measurement : non-geometric 

Time, money, temperature, weight, liquid, dry speed, pressure 
Conversion from one standard unit to another 
O Read and interpret tables, charts and graphs 



M/\TI1EMATICS (con't.) 



Basic Algebra Skills and Concepts 
Use of variables: 
in formulae 
in equations 
in functions 

for stating axioms and properties 
as parameters 

Exprrssion of product in terms of its prime factors » numerical or monomial 
Manipulation of formulae 

Write as a formula or equation a relationship given in words 

Substitute given values in order to find the value of the required unknown 

Solve problems involving numerical algebraic expressions 

Solve problems involving literal algebraic expressions 

Use of exponents to indicate the power of a number 

Algebraic subtraction, multipliqation and division of numerical and literal terms 
Algebraic multiplication of two monomials and polynomials with exponents 
Algebraic division of polynomials and monomials 
Solve simple algebraic and quadratic equations 

Solve a set of simultaneous equations in two or more unknowns using substitutions 

and elimination, i.e., addition and subtraction techniques 
Understanding and use of matrices 




ERIC 



Tools in Standard Tool Pouch or Equivalent 

Pouch 
Knife 
Belt 
Ruler 

Magnet level 

Long nose plier 

Diagonal plier 

8^ -crescent wrench 

Scvsiwdrivers of various sizes 

10 chnnnellock 

9»» plier 

Fuse puller 

Two testers 

Stripper 

Flashlight with batteries 



